5% nlevnalional workshr.}a an

DEE® TVELASTIC SCATTERIVNG anal (QCD
Chicajo , Tlinois, USA

AS— 44— A99%

£2 HEASUREHENTS
ot 2EUS

Monika Grothe
Phy.s iKeilisches Tnstivadt Bonn
Gy rrctn 3%

/f} Remindey cgr/ c%/—,% with vhe M, meéthod

2) Update o -;;Dts) with +he
ZEUS LEADING PROTOY SPECTRONETER. [LPS)

3) Corn/un‘.son % 75_%) /mm M., methool cncl LPS

U—) Sum mary

"~



”~

maoun

| , M2 oo )
in adllition Yo o {? )

u leendarol 1S * t ._.,_{?_';!)?-
. | xp =100y [ieg) = (1 0Y/1
variables

L p - Q%f( 2cr-#23) =~ QY(HE+¢¥

d* b = 2t L D) s -,
dRilpdrgdt PO (A+(=y)") B771 Q% o 29, )
“’ in»‘eyrw’e over ¢

-ﬁ?(.ﬂ (Qjﬁ/\’p)

EX/.)EVEm@mLa,/ oZ%/z‘m‘Kr'oné c;/ DIFFRACTICY at ZEUS

My analysis: ?)J//rac/ivc events y(:rm Yhe ereess
over +he &yomcﬂia./ /a//-# in ¥he
In (M) oistvibution.

LPS ancilysis: ﬂ)fﬁmdivc evern's have a lexoling
frorbn Yok carries more. vhan 977,
. ?f the initial longiudine! momenturm
qf Yhe beetm proton.



Kemincler c# %E with the H, method

x "
— JeLlk 5. Brosi

4. I
v—_[,(';g A
l_//

ZEUS 1994 Preliminary

MGV) | 3 7P 13 g 9o

Events
b=
[ 71

- W= 134-164 CeV o~
& =14 GeV .

1 1 i |
8 10

(M)

455 wm f/;‘on in ?oi yecd by faye - 77760')/

__ﬂ_ :D + o AV
- LD | 2 Lniiy /
L 1} -

-

nen - w%’:/yfg .c)[i ve
rien - ¥ exchiLse

cb/ veeckive
=> By .Sub#mo#f@ eyommé‘a,/ /cz// —o‘;ﬁ :
Mon P- exchange. is be”f? Stbtreecteant

—=> Method meceswres:
c /3 —> e /3 X ,
ep — e VX ~ LS
: 0
estimarte // Yorn ovhcy proesses )

S Hy <l el



do/dM{nb/GeV)

w
Q
Q

200

100

150

100

50

40

20

10

Fit: do/dM =W*"".a

Diffractive ¥ p cross-section

e ZEUS 1994 Preliminary

0’ = 8 GeV*

F M_<3GeV (3<M_<75GeV [ 7.5<M,<15GeV
] ] g "o
_IIIIIIIIIIIIII.-Illlllllllllll-Ill].‘lllll_llll
:_ :_ ‘vyy‘/ 3

:_ M E" E- o *
:lll.lllllllllll:LlllllLLllllll:Illl!lllllllll
; ; /fﬂ ; |

! ! ! ?
_llllllllllllll_Ill.l_llllllllll.-llllllLl.ll.LLJI
'-I lf%l_}l_lhllllll_llllllllilllll.-I_Lllllllllll].l.
0 100 200 300 100 200 300 100 200

W(GeV)

300

14 GeV’

14

Q@ =27 GeV’

>
3
3
N

S



<op>

1.7
1.6
1.5
1.4
1.3
1.2
1.1

0.9

® ZEUS 94 (preliminary)

= 1.7

F M _<3GeV 16 3<M_<75GeV

- 1.5

- 1.4

-~ 1.3 ‘

3 ! 1.2 s ¢

- '3 1.1 *

= soft pomeron 1 soft pomeron

E 1 I]lll L L1 Illll L -} ll.ll]. L L L Llllli
1 e L 0‘9 A

1 10 10° 1 10 2

10
Q*(GeV)

ZEUS diffractive cross sections are not compatible
with the Donnachie-Landshoff Soft Fomeron

there is a tendency for a,p to grow with Q*(GeV)
(more data needed)

Mote: «uy>a 4y (0) =003

We measwre <5 uvemyeoé over ce covicin ¢ recse.

"~



Heasurement with $he
ZEUS Leacﬁ?j Arodon uSoearfmnmsmler (LPs)

Direct measurement 64 ¥he moment um (B,', P,f / %')
d the 1&16[133_? /omlon
2 ;2 2
t ~-p K= (P48 ) o
xp ® A% = A= B[ Ejen
wWHh 4—,’{5‘— = 04%% and A/ot =400 Mel/
[due +o beam charciavisiics.
intrinsic yesoludion cg{ ZPS A/ti =SHeV )

Select ab(yrddive events with rc7u£remen#: X, > 03+

L renge fg LPS limiteo o : 0.0F Gel® <« Ikl < 0.5 6eV*
For % extrapolate down b (£l= 06eV® with HC

and iml?ra.!a over V./u// £ range-

Events

80 “idﬁ? 10 2
60 |
0 | 10 :
20 F .
_ 1L |
0 596{098 1 102 0 0102030405
X, It| [GeV 7]



Hectswre ment # vhe ¢ 5/?03
n o(i/raalivc VIS

[

3

E oh t measwredd as

el ¢

= -

= = B

1 X
Resolutiow Ap, »AL0oHel
A é)/ chaveedeviskcs

1 T R

i lllllillil_l_l_.
0o 01 02 03 04 05

4 (GeV?)

Kinemattic rotuge: 09? <x < Lo2

( clicrinaol witk r.

Jou/aﬂwiuf Sbeltea Qe 204l ¢

Com,ﬂwfél fo ki

e g 7). 003 < yeoq
0.04€</17< 0.5

Fit Yo é%v = Aex/)/bf/
b= (24 244255 | Gev™*

(ompoidible Yo b=b, +i&'fu
/ # unol b

A- with o' 025'&1/ -2

4'-5(::1/



Update onthe %7 with the 2EUS LPS

Selectd DS event by » ring the sacieveel iron Yo be
cleteciel in +he mai;?‘:(ekcm. /“”

Select DIFE even' by rqw‘n‘v frauk in LPS with X >097

Reconsirict “slandavol = D1S vaviables cav le %{
sceftevec! ,oasir‘ von anol cu:ajle ? hadlyonic system [ Lot Metha

Trproved M, veconsiruction by cambiniry LCAL aunel
trecking in /)anah‘ion. (AMy = 22%)

P = Qz/(ozw*H,:) ; A= 2676

Xﬁ = XU //5 / dxp = 287
Irnprovect HC description [ RAPGAP with é;ﬁaloﬁaab/c P rrceder )
in Pa.r#icu/ar (/or the low mass region.

51{9h¢/ y moa{za'/mé bins.

210 -
& { data o0 ©
> 75 — MC -
= “ -
50 C
“_

25 ,.
0, 2% o




/ 7
Over | in

2 foxe bins
10 | witk My oineely sis

F

-41 sl -3' vl -'1-5'.""#.-'7'
10 10 10

Luminosity token with LPS in A99%: &L~ 30 np1
A/fcr all cuts /c/\«" with ~ %30 with Q> Ssel/?

=% Bin size chosen with mfeo{- Yo stadislics rcdhey Jhan
yeso lution.

=> Only one Q% bin: 5Gel’ cQt«206ev?
pu.ri%y in bins Jy/ﬂca.//y bebev than %0/,

[



8] F
5 225 3
» 200 -
=15 B
150 &
125 &
100 |

data

Illl*

7t exch

Smgbe diffraction

le diffraction
ange

Sum of MC

ARH11N415

e T TR

"~



[

Mj round. estimate b Y /:‘é to (PS x, .sfacc:v(mm

—— /) normalize DD MC Yo #events in dada wih
MDuawe €AS A X< .35

{2) normalize SO Yo #evendts in dala with x, 2097
2") Janve wormallizolion or/ D M /me-

» 3) /:‘J- X .%Odcs/rm with Tada:ge MC wormaldizcdion /na-:.

no. o <ol

NS Me used
m/uf— v

' Backg vouncl estimate: no backgmrd subtraction

conslant in odl bins - beawm —halo evenis 3 < &

in seledel bins /OY M)

wite x, >03% ovevall less thau 3.57,
maximum contribution fer ‘mg/c bin 6),/
Terchaat?e < 57
dowble diffrackion < 407

—_— fnm./v“.‘ Afllr‘f‘l;n Lu wnin —-/}pﬂrﬁhﬂhcnp A.L/“If anﬂtn 77_ 7



ZEUS 1994 Preliminary

p—
) 0'15 E
Sea 1095 B=0.028 = B=0.07
= 0.08F 2
B 0.07¢ 3
M 0.065 .
0.05F 3
0.045 = |
0.03F =
0.02} ‘ - I‘?z
s I E ¥
001} ¢ 3 ¢
F IILIIIi L 1l Illl L l 1 iLllIIII 1 Ll L Lil
AT
2, ot B=0.175 = B=0.375
m 0-%;* -
2 007: 3
" 0.06F 3
0.055 3
0.045 3
0.03F 3
0.025 -
0.01F =
El 1 |1|llll L 1 lll]li& 1 AL 1 L1l r_l. lllllll L Llllllll L L by il ]
w? 10?107 1w 1w? e
p Xp

Fit with one /choé Xp Slope "at in all fo bins ylells.
a= 404 2003 (stad) 2943 Csys.) j Alude/ = 42/8
Lp= 4.02 % 0.05 (slat.) 100% csys)



Xp F .00

Com/oarison OV{ ZEUS 'f;pm veswlts

LPs a«a(/ym O ZEUS LPS 1984 Preliminary

Hyanalysis o ZEUS 1994 Preliminary, saaled wite O35

0.1 -

- B=0.70 - B=0.25 - Pl 87 -
0.08 - b=t - LPS p=0.175 | LPSP=0.07 | LPSP=0.028 w

™ B i " A
0.06:— -~ - — LS 2

C X r " S M
0.04 - & ™ n - o &

r !!. - é C i % n w
T M 1 R AR
0.0 : A L | : | . | ] : | L LI L 1 L

L B=0.80 - $=0.35 F 8=0.10
0.08 - —LPS =0.375 |- ~
0.06 |- - - > é

- - S »
0.04 |- * - .% — 2 b

W T } . '
0.02 - ti — ?* - % = E
o'o E (1 l [ ] L : [ l 1 I L : L l 1 l 1

- B=0.87 - P=0.50 - B=0.19
0.08 ~ [ —
006} - - %

. X O
0.04 - i — g :?\'

- - P 9 s
0.02 |- iiisi - w F L o
0-0 f i l L I 1 E 1 ] L I 1 : 1 1 L I

- B=0.94 - B=0.68 - B=0.34
.08 - — N
E' : 3
0.04 |- - - 3

s - § - {3
02F @, b w b °

[ 1 a7 2 L S S

16 * 1072 107* 1072 107" 102 10"



(om/.ur/son %/ 2EUS T, 29 yeswlts

Wossi ble spwrees # a&;ﬂereuogs b weere
Hx auol s WXJ‘&S

A4) @niribudion cy dlouble oli)reectiou
fo a!ha{/y.SLSf ef) e e/O X
ep — eVX with K, «kGelV

Convribudiow clowble rocchion. @ssu ueeol Yo be
(on Sletud per biu and q/ Le ovolev a,Z S7s

KA ama/ysf.s :
oL e Cowlvibubiow of clocble clgyfractsow per biu
q/ vhe oroler q/ /070, ovevall /ess thaw 3-S5 %

~» /or wwyza ViSO 2 75;%3) roue W aualyiis scaled doww
by fechor @ 0.7

cl) Condributiow of non-T1 exdarye

HX atua/ysz.s: non - P exchau::je S ba‘!v Swbtrecheol

LPS ccua/y.n.s: non - ﬁ)a‘d‘lanye is not bcuzj subvroctecd

LOS Lews bius oot éu(}% er Xp where
exchwﬁg ucight béowce z‘uVor/an—

3) fl)%/ereu/ rﬁioa.s 7’ f/ca.fe. iﬂ&a:
LPS Qualysis: only one QF biw betwee Saelt cruct 20Gel*
Yeslricieod & reugge: QO Gel 2 < /bl e 05 el -2

bius at Wjsher xp cucl lower A



Summary

Two oliffevent cﬁwoac/ce.s /:»r meesering 7 Cad 265

1y analysis: Evenis above ¥he exponentia/
7el ~H in vhe bn LHE) olistri bution

L?S ana lysis: E venls wite ct /a.s/- /m(itzﬁr fmbu

LPS anatlysis M, analysis

+ weld a[.;{:‘nco{ ﬁ/}m/ state <+ /d?e, Stetdistics

o h:“ﬁhev Xp , /owerﬁ .t Ssmall (yfany)
L comndri buds ondribution Jrom
oniri hutiou jrom non-IP ,trav‘e Yories

non - B vrojectories ¢

+ f(?.SSibi/{‘:‘)/ Z mea.;umg t - f’ olissociadive batd!ﬁmunc(
N E (%)

- Small aac?)v‘amcc
| Lo simall stestistees

In Yhe rgicxo CE;/ over/o?o
both meéhools Jive consistent reswlts.



